The application of size exclusion chromatography and computer simulation to study the thermodynamic and kinetic parameters for short-lived dissociable protein aggregates.
We describe a method to study the monomer-dimer equilibrium of human growth hormone (hGH) making use of a very short size exclusion high-performance liquid chromatographic column and rapid flow rates. By adjusting the flow rate and thus the retention time on the column, the dissociation of the hGH dimer can be observed. Using computer simulation, both the equilibrium constant for dissociation and the dissociation rate constant can be determined directly, followed by the indirect determination of the association rate constant. This method is potentially useful for determining the thermodynamic the kinetic parameters of aggregation of many protein-protein (homodimers and heterodimers) and protein-ligand systems whose rates of interaction are too rapid to be studied by conventional techniques.